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Detector Hardware Status

Subdetectors operational 98-100% of the time

Sulbdetector # Channels | Operational Fraction
Pixel detector* 80 M 97.9%
SCT Silicon strip detector* 6.3 M 99.3%
TRT Transition Radiation Tracker 350 k 98.2%
LAr EM Calorimeter 170 k 98.8%
LAr Hadronic Endcap Calorimeter 5600 99.9%
LAr Forward Calorimeter 3500 100%
Tile Calorimeter 9800 99.2%
MDT Muon Dirift Tubes 350 K 99.7%
CSC Cathode Strip Chambers 31k 98.4%
RPC Barrel Muon Trigger 370 k 98.5%
TGC Endcap Muon Trigger* 320 k 99.4%
Level 1 Calo Trigger 7160 99.8%

*detector not fully on or at reduced voltage when no stable beam




Timeline

O Beam at ATLAS

2009

20 Nov

23 Nov First Collisions

2 4t Js =900 GeV
First Stable Beams
(Trackers ON)

g ng First Collisions
at s =2.36 TeV
14 Dec -y Collisions
16 Dec O at /s =2.36 TeV
Winter Shutdown
2010
15 Eeb =5 Return of LHC Operations

(expected /s ~ 7 TeV)



First Collisions at /s = 900 GeV

» [irst collision observed at 14:22, 23 November 2009

x ATLAS recorded ~200 collision candidate events

R \* Collision Event
2009 Beam at ATLAS
2:(3) :ov First Collisions
oy at s = 900 GeV
First Stable Beams
(Trackers ON)
6 Dec First Collisions
8 Dec
at \Js =2.36 TeV
14 Dec : Collisions %
16 Dec O at s = 2.36 TeV EXPERIMENT

& 2009-11-23, 14:22 CET
Run 140541, Event 171897

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

Winter Shutdown




Jet Event at

JS=220 ity

2009 Beam at ATLAS
20 Nov First Collisions
23 MoV at /s = 900 GeV
First Stable Beams
(Trackers ON)
6 Dec First Collisions
8 Dec
at \Js = 2.36 TeV
14 Dec : Collisions
16 Dec O at s =2.36 TeV

Winter Shutdown

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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2009-12-08, 21:40 CET
Run 142065. Event 116969


http://atlas.web.cern.ch
http://atlas.web.cern.ch

Minimum Bias Irigger
Scintillator (MBTS),
2.09 <Inl < 3.84

mounted on the LAr
endcap cryostat

Trigger Commissioning

—arly Data, Low-Luminosity




Trigger Commissioning

x MBTS main Level 1 trigger for
collisions In December run

x Other L1 triggers active (256 "
incl. calo, muon) ~ |
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Total # Collision Candidates: 917k (~20ub")

Total during Stable Beams: 538k (~12ub)
Total at /s = 2.36 TeV: 34k
Data-Taking Efficiency: ~90%

ATLAS Collision Candidates
MBTS A/C-side Coincidence Trigger

— Total
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Distributed Computing
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Distributed CGomputing

Total data throughput through the Grid (TierO, Tier1s, Tier2s)

Nov | Dec.

23 01 03 05 07 09
Day

EASGC HOCERN BEFZK CONDGF ERAL [0 TRIUMF
Bl BNL BCNAF HELYON [@EPIC [1SARA

x 200 Tb of data recorded
x Prompt reconstruction at CERN TierO

= Data available at Tier2s for analysis within 8 hours



Thin-gap chambers (TGC)
Cathode strip chambers (CSC)

Barrel toroid

Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift tubes (MDT)

Muon Spectrometer

Muon chamibers plus toroild magnets




toroid magnets oft

CATLAS
A EXPERIMENT

2009-12-06, 08:25 CET
Run 141749, Event 133538

\\ > ™\ ¥ l’l|

Collision Event with 2 Muon Candidates

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html \




Muons in Collision BEvents

ATLAS prelimina
6 prenminaty ATLAS preliminary

Muon Spectrometer

Standalone Tracks
5 Run 141749 & 141811

Muon Spectrometer
Standalone Tracks

Run 141749 & 141811

ATLAS preliminary |

6 Muon Spectrometer |/
Standalone Tracks [/

Run 141749 & 141811

Impact parameter(mm)

distribution expected width

peaked at large n S ~200 mm
(consistent with (consistent with
minimum bias p-p multiple scattering of
collisions) ~3 GeV muons)




Combined Cosmics Data

20038 2009

Cosmic events recorded and processed by ATLAS since Sep 13, 2008 Cosmic events recorded and processed by ATLAS between Oct 11 and Nov 18, 2009

SumorRPC.TGC WBTS Limisssrs — 216 miillion events 266 million events

RPC Triggers (L1)

Bottom ‘Downward' RPC Triggers (L1)
TGC Triggers (L1)

Min. Bias Scint. Triggers (L1)
Calorimeter Triggers (L1)

Total number of triggered events
Cosmic Muon (L1)

TRT Fast-OR (L1) or ID track (L2)
Random triggers

Calorimeters (L1)

Min. Bias Scint.s (L1)

EM Calorimeters (L

Inner Detector Track Trigger (L2)
EM Calorimeter Triggers (L1)

Several hundred million cosmic events taken in various
detector configurations before the first LHC beams.

Last updated: Sat Feb 14 23:07:33 2009

Vertical areas indicate magnetic field status:
ORANGE: solenoid on, GREEN: toroid on, BLUE: Both fields on

Coloured areas indicate magnet status:
ORANGE: only solenoid on

GREEN: only toroid on

BLUE: both magnets on

Number of events (in million)
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+93M events in Summer 2009

Large cosmic muon sample used to begin to
commission subdetectors



Muon Performance

many studies already done using cosmic muons
i ettt
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Muon Performance

many studies already done using cosmic muons
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Performance
with 900 GeV
Collisions

dE/dx in the Pixel Detector
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High-threshold hits in the
Transition Radiation Tracker
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Electron candidates

Generic tracks
Electrons (MC)
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number of hits on tracks
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CATLAS
A EXPERIMENT

2009-12-06, 10:24 CET
Run 141749, Event 460665

|

Event with
Kg— ttm—
Candidate




Secondary Vertices

Minimum Bias Stream, Data 2009 §/s=900 GeV)
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ATLAS Preliminary Both tracks: p_ > 100 MeV, Si hits > 6
Kg Invariant Mass cos(8) > 0.8, flight distance > 0.2 mm
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Entries / 2 MeV
S
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— Gauss (+poly) fit

n= 497.5%0.1 (stat) MeV
c= 8.2 + 0.1 (stat) MeV

PDG (2009) me. = 497.614 + 0.024 MeV
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Resolutions limited by

multiple scattering
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Pixel layer 1

Yy—ete
Conversions
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Conversion point
15t SCT layer

Data conversion candidate
——— MC conversion candidate

MC truth conversion
MC truth Dalitz decay

(Non diffractive minimum bias MC)

Pixel layer 2
Pixel layer 3

ATLAS preliminary

= SCT layer 1

300

Conversions map the
material in front of the
calorimeters




Tile barrel

Tile extended barrel

Scintillator/Fe
Inl < 1.7

LAr/Cu
1.5<Inl<3.2

LAr hadronic

end-cap (HEC) ———

LAr electromagnetic
end-cap (EMEC)

LAr/Pb
Inl < 3.2

LAr electromagnetic
barrel

Calorimeters

Electromagnetic and Hadronic

LAr/Cu (EM),
LAr/W (Had)
3.1<Inl<4.9

LAr forward (FCal)




Cell Energy Distributions

2009 Collisions EM BARREL 2009 Collisions HEC
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all y candidates, Et >3 GeV

ATLAS Preliminary
inimum bia:

= Non diffractive min

Normalized to Unity
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Electron ldentification

ATLAS Preliminary ATLAS Preliminary

Non diffractive minimum bias MC 0.6 Non diffractive minimum bias MC .
[@hadrons mhadrons expected

B electrons from conversions{ 0.5 @l electrons from conversions background' 70%
+ data i
hadrons, 30% from
cConversions

e sliding window EM
cluster

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 (ET > 2.9 Glev)
Fraction of TRT high threshold hits
e |oosely matched to
0.7 ATLAS Preliminary

T a reconstructed

melectrons from conversions track (pT > 0.5 Ge\/)

L ~I +data
Non diffractive minimum bias MC | ° 7 83 eleCt rO n

[“Jhadrons EM layer 2 : .
gelectrons from | 035 E(3x7)/E(7x7) candidates; 3064

conversions S (cellsinn,d) fulfill loose shower
shape criteria

1 15 2 25 3 35 4 45
E/p



Calorimeter Clusters

3-D topological clusters are
formed with a 4/2/00 noise
suppression algorithm

Beam 2009 \/s = 900 GeV
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ATL AS Jet Event at 2.36 TeV Collision Energy

2009-12-14, 04:30 CET, Run 142308, Event 482137
EX P E R I M E N T http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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Jet Performance

Anti-kt algorithm with d = 0.4;
constituents are 3-D topological clusters

2009 BEAM 2009 BEAM
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Missing lransverse Energy.

randomly triggered events
Cells, [E[>20

. data
Single Gaussian noise model
Topoclusters 4/2/0
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Summary and Outlook

x 2009 brought the first LHC collision:data
x ATLAS was ready and successfully recorded ~20pb™

x [ he first Indications are that the detector Is performing
well... years of detailed simulations, test-lbeam activities
and cosmics commissioning are paying off

x [Nne collaboration looks eagerly toward more data very
soon! at high energy and high luminosity




Summary and Outlook

x 2010/2011 Run Planiis to collect 1 flo ! at
3.9 eV x 3.5 IeV

» Possibilities with-a 1:fo-" dataset at y/s = 7 TeV:
x ~250kZ > ee,~oktop = [+ ]ets
x cxtend the discovery reach for W, Z’

x (some) Higgs sensitivity (2 experiments combined)
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Chamonix 2009

Combination of 0j and 2j, H to WW to |l
m, =130 GeV o
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Useful Z—ee event yield
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TLAS preliminary estimate ,
fast simulation Ghamonix 2009
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Useful J/y—pp event yield
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ATLAS preliminary estimate
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